fj*j]| (>Aj]| &\ ^uU 



: u^s <J\ Control 



U^JJ 



1) Manual Control 2) Automatic Control 

^_1j| jgj 1^-g.a 4 6Jj-1aj c-^^iiaJj c-^^jJaJ ^1 4 &Jj-1aj u-^*^ ^1 jA^l <jl£ li] Lai i t-\SL*1\ 

t> ^v Uaj t "^jaJI f£aji! " ^i t Manual Control — M £^_*j c>M J^ 1 ,iA 

| td]j ?tjJajj AjjLuI o jj- tail j t 4 jjUa^aJ) a£ajj) 4jL«j (ajiil <_><AjuI jl J^)3j! -ij^j 




V ^ ^sa 6- ^jili <4tt J4& 4 " jvi fSadi " g?i 4 Automatic Control -» ui 

ajij (Jj i Q±*^ e-(_£^ U-ftC- <^i 4-iC-jW Ait ^j;»-a (J*ij ;»j3J ^^J (Jxlc jt «ij3 ^J^J ' . ..' 

J' PLC — *' 4->->n^ AJC. ** *g Sj i ki La I^Aj t ^kl */-j^ <— ij^a. ^JC ti—ui f.\^i i JJl fl '"' aI JaJJ) 

.o-jj^SI *j* ^ oiji^ u ^i£j i Microcontroller -M 

1) One Phase 2) 3 Phase 

* ( o v ) c^J j^Vij 220 v <J**-} taA^i t jj^l, t> SjLfr one phase -M 
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220 v 



c^-^j 1 



<Jia i JLc jjUl ^U^J V ^311 4-pUll ^jjUj^£1I Sj^^Vl ^^ ^Wiun j,^J liAj 

: cr&^ uj^jj ' phase 

R S T 



: c5> * 380 v -J c^ jLu^ U-» u^j^» J£ u^? 
S and 6a Jf»Ji d> = R and T 6*? j**A jjfl = R and S o# -^ d> 

380 v = T 

^bj^ jttu^i 1 4ja.ciijLi 3 ^u^3phase -t ****** fi ^ -W 

< L1 , L2 , L3 U^'c3^ ^ « L_fc; J ^ R , S , T *wfl J M -^ 

JjUi^ ^i Neutral <^ j^^^j * N >j c^jVt ^ ti^ ^'U,v,wJ 



A g-> jA is^A (^g\ q\ aLu Cjj) (J^Jj 6 J^ AgA C3^ ^(£J' r " Kg > m j ^li 4 Ia^> Sjjxjua IglLajULa 
^jLa iA\.\ \j 4 J_a) j-Ua! JJ-^J ^jiaiaJ ^ A-ja jJ -^ A (jp\ lillj ^j t /Jt-C* J-^f^l JJ-^ L5"^ 
<jl U^^ cjl U >^Vi (J-^ (J-^J 6 ^ g>» lAA (J ^V\j V r*t *i^\l lAA (jl ^jjJjSj (J^J^jI lP 3 *^ 

^Switches a^j^i ^li^i pi^i 
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1) Normally Open (NO) 
2) Normally Closed (NC) 

j^lj ftk^S Jja J t4_Jc jajLjII Jja ^i <2 .r.,y ui ^la. ^-i ^Ljiall I 1a jl c^l NO 

^iiiiaii t*lSSj 4 Push Button -5' j*j ^ui^ii ^uii-aii ^tjji .iJ Jiiait cW^ J& ikUl 

. Stop J j Start -Si ^ ^ s J& f ^i^ 



dj-^^^- 



cr*^ 



J >^ 



' U i ki 



AJli 




^>" ^ Temporary 
li j£1j L_fljjoij t Jaaa Temporary -M ^piaJi J] jjI j.^1 ^..^ <j ^u^j lj^uo 



NO 



.VI (JJ^JJ < " J^^l J) 



<jj£j S^Lc ^ljjIia]| ai& (jl jj! (jl ia^V 



f' NO rL^I 13a jl£ li] C_ijXJ 1 «J<« 4 £LJUd^ ji Jjill < fljlkj li] ^J 4 NC 



?NC 



l^j 23 24 J 21 22 ji 11 12 ji 13 14 

NC ft NO ^tt£ll £ji ^*2l ^ttll ^jl! j " c£Uij£lt " ^j ja JjVl fSjl! uj^j 

: ^l^t 

13 14 

Ci£Ujj^SI I 1a Li ^g-isij 3,4 u^J-N ^j+jj ' Jj^l <-i£l"j£ll 11a jl ^psu 1 ^Sjll 

NO 

11 12 

Ci£Ujj^SI I 1a jl ^5-uu 1 ,2 u^J-M ^j^jj ' Jj^l <-i£Ujj£il I 1a ji ^5-uu 1 ^5jJ! 

NC 
21 22 
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NC 




3 4 

: jn\ > jl as > ji 



Pole 



13 



NO 



Throw 
14 



Pole 




1 1 



NC 



Throw 



12 



jii (i^Jj 4 Throw -j cjjfili * >?Jij Pole — * ^y^A o* ^j^A *>*Ji cs-*-^ 
Single Pole Single Throw ^ SPST : W^ l^ op^jA u^si-al! 

^j Throw j * ^.ij pole W" J£i u^ ! ^j 
: JUII js^i jc jj^j ' DPST (Double Pole Single Throw ) <^j 



pi 



P2 



Pole -N Throw -M -^ <.'-^j jjili ^ jV * ^imiiij " jj> " j^*j li* j i^v 
Throw -Ji ^ iij « eA^ij Throw ^ " ^ " Pole J^ J ci^ lf->j « ^ ^ 

. Single ±& ^j 

; JUll£ <K^ jjlja t DPDT -51 J* Vii. m>^ J U ^J ^ ^ 
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T2 



NC 



P1 



P2 




T1 

T2 
T1 



NO 
NC 

NO 



. Throw u^j Pole ^ d ^V 
-: Wire diagram j jj line diagram j ^j^ 

\^ [A& I jjU^t SjjI^II 6^a cJ^^jj ; SjSIl S^ilJ (Y 

Control Line -* -^t ^ ^^^j " Jjis jjjJ J^j c*iL> " ^i 
Power Line -i ^ \& c*^j " J^ j^ ^^ ^" y^ 4j^ -^ 

<jcll^a]| 4jX^Ml j 'l tj M t ^ J^ J^ t jV ' f r ^ imi Vt l ift J ifi l trM l j P Ijja (j-^a^pJl t -L^J 



24v -j aL^jj ^jj *«— <jjl <jj j tilLi 



220v Jj 1 1 0y -* 4^ ^ 

^ 4 jj^Vt a^j <J I jjj t zero volt c^j^W 4^i> <^ 

y*i» cijjVi 



jj-juol till uj 

<Jjj^ajj 

^lij jj tilLuj 



t (JjIaII ^i <aa1 c*]jjc ^j| j] 4 !>Iaa3 4 ^ j^l 4jjj1£ qa o^jj 



y'JJ 
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Contactor jjauujai 

(^jiii s jjIj ^-i ^vi un j-^ L^ia ^^Ljjj^ii ciUj 4 ^jjIaa c^i contacts C5-^ c£J-^ 

; AjIajlSI aJI£jojI (^a^J &i&j t Sj^ <jI£jujI jjj^tlij^il 










O 


O O 


O 


A1 


L1 


L2 L3 
Contactor 


13 


A2 


T1 


T2 T3 


14 


O 


O 


O O 


O 



■ 2LJ13M Jatfill i^V 

1)A1-A2 

Aj^JI A *JaS Jj^J C_i^juj Aili 4 COil -^ ^ *Wj&^ J^J^ r^ ^ ' AjjIjII 4 » LSll Jj^ 
^^Ij^aVI 4jt-jJaj ^^J] jjJ^Ljjj£]| ^J«J COil -^ (J^ J^£^ U^^ ^^J 6 Jj£^-^J^ ^r/^^ 
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^ij=.iJi * j=ji 



Coil 



I 




c^JL^I * j=Jl 



^_>^_j 



pjuj \]| £, ojudJ I oic» o 



^Jc. J& j^Ujj^i cUu ^ * coil -11 Li> ^a A1 -A2 oh^ jii * u^j 

. A1 -A2 aA^ 



220v 




a.^ i 



Ov 



A1 



L1 



L2 



L3 



13 



Coil 



A2 



/// / 



T1 



T2 



T3 



14 



2)L1, L2, L3 - T1 , T2, T3 

LJi jJai r a^j ljj^ t jjjLJLi 3phase generator -ii «-ii^Jai J^«i^ JaUiit c*ii; 

^J *L?j^ ^ j^ <^^ J^j T1 ,T2,T3 gr* *-*' J-^ 1 ^ J^k f j^ ' ji^ 

L1,L2,L3 



^*J! 



3) 1 3-1 4 



jl NO U_^ ^J ' ^ (j-» >^ "^J^ **J ' ji^l^Jj^ Ail >^^ NO t^tujS <^A 

IjU j^ 13-14 ci^l^j^l U 4 V,V,v,Vii,V,Ww L1 , L2, L3 - T1 , T2, T3 



Relay u^Jj jjauijai ^ j^i j& u 



.(^j 
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,4 3-nunj a£aj ^Ij^ '\fo*J r*J^ l/^J 

UaajJ Pushbuttons cj^LjL^j < ji^i^j^ Jwj^ o^ jA>* cJ^A? <* j^ d ^ 

Stop cW >Vi j Start 



220 v 



Pushbutton NO ■ ^ 



Start 



Sto 



P h 



Pushbutton NC 



K 



/\1 



contactor 



O-v 



A2 




Motor 



jj^l JJj£]l jli Start H ^ ^5-^- JaJLjJall AJC <jI ^aJ ua 6 (J.L.uajpIl ^ 4-SJjla]| al^J 
_J| ^ljjLLo (J-^JJ ' JJ-^J^ (J a*j^ jjJjj^il CjI^jS CLlxLjI (J-j^ajja 4_jI£Ijjj£ (J-i*j l_Aj-juj 

j^*j cij^, ajII ^Jj ^ J\ < Temporary u^ M ^^ ^ Push buttons 
dutiaisj iij <jV 4 PorrnanGnt r^ ^vviun Vj 4 SjjI^i J^ffi C5 l^Vl Axjjaj ^i 



9 9 



^j]| S^cLulaj! dj£ljjj£]l Ja^jjujIj (ilij ^jj^jj 1 Lfltch ^W L -^^>*^ ^ u j * x -} uj^J (J^l 

13-14 jjsass^li^ 
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o 

A1 



A2 

o 




Contactor 



T1 



T2 



T3 



O O 




jjSl* sjjIjiII jia t start -M z^ f " <£ Ji^ " s^ 1 ^ 1 ^Jafcll ^ J^>_£ fi 1 4* 



220 v 



13 I >■ K 
14 



Ov 



' ^ | Start 



Stop |_ 



K 



A1 



contactor 



A2 




Motor 



; ojjI^II cJ-ac- Sj£a 

jLuba (jli t ^g *Jflall A*jJajl Start r^-« e^jfr AJC Aili t Start -^ ^Ui-a £-<« (J jl jplb 

" u^v " Latch -Ij ^-sj*j uijaj' ii£Uij£J» iM j^u t> :>u&* jkL, *bj$£]i 
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jlj ^v jj^Uijjili ^i Auxiliary contact s^t-^i k±&i\ £& ; ^u aJ^ou 

. Aj^jUk ^ jii s^cLu^ 4-kij AiLjaj fi& 4 NC ^^ ^ ' NO uj^ 

Vji L_ijjuj Ucia 4 overload -^ o^ ^^^ j^ jjjj^ii ji ^j < <ka^ ^iua ^j^ij 

. overload -M ^j^ c^ 

«^a Lp^la l_LjujIjjj (iiil£j 4 (J AaJl *-^a l_LjujIjjj T <jl Jj^jI (^3^ Cj!^ 6 JJ^J^I il^JJ^ ^^ 

l>* ^ j^ >* j < Overload Switch ^W ^j^ ^ t^j j* j * cJ^j -W^? <W j 

qjvuz Aa. <jC Aj3 jLall jLi^l 4-<u3 CjjI j li] Ljlajj (Jj^aij ^ljjIiaII 






4_^ ^^1 ^pxj 5_^l 6 aa * | f L ( | full load ) -M ^ *^^ ^ M^J Jj^ l£ 

l .L = 1 ■ 1 tO 1 .25 If.L LS J^ ^ jk 
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13 I / K 
14 



A« 



Start 



Stop 



i-X 



17^ 



K 



A1 



contactor 



Ov 



A2 




.Ajfl jUll jLoll ajjj U^Jc Jaaa fejLj t NC u_& 4j«^*JI 

■ Jj3>« ^J^ (J^ »>l^ 



R 



T 




O 



^ ^ Page 
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: Jtili jLili ^ us 4 NC c5>Vij NO i^i^j 4 auxiliary contacts 

NC, 




^Vl£ SjjU f u> ^i UJ^Jj 



220v 



Stop 




13 



k1 



14 



O.L 



13 



/^-\ K2 
X S1 14 



K1 



Ov 



^— i 

S2 



K2 




M 



^ T Page 
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c oL^j! ^ jj±i jjjLJI J-x^J l^^J c Start -M J-**J jL*AjA* U*^ J Ltii U^N; 

j^ Short circuit ^j^ J\ g?^> l^ u^ « S2 
J^ stop c 1 ^ ^; ' ^ J ls^ ^ ' J 1 -^ 1 ^ ^ lwj^ t> ^ short circuit 

jjjLa]) A£^)^. ( > y&£' 



3.<.fl<..tt AjLoJI 



^jj^l^UaJ! ^ 



— JjVl 
_ ^1 



Mechanical Interlock 




f * 
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K.1 



/// /// 



K.2 




T1,T2,T3 J L1,L2,L3 d&- jj-j J 3phase i «4 > 

J g-^lt (jj-3 (jLfl 4 ^jjnl a"U Lift' uj ^jj-j J gAil l3J^ L>°W^ 6 J^^J-^t ^l^Vi ui\j cilj ^Lj 




^ 1 Page 
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Coil <— aLq 

-|*,2*,3*<^ 
short circuit J-**-? ?j& < J^* J^-^ J ^^ j>jj^ii Ha jj-£j ji a_jjj Uaj&j 

: Ji3H£ 




cz^oil ■: — *J_< 



^ o Page 
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<^jVI (J£judlU aIl^slIa jjjj^II CjULo ^r \ > ^i"i (J£juill l^ja 



Line current 



<■ 



380v 
\/ Phase current 




^ / 



_sk 



380v 



380v 



\k 







,S,T 



Coil L-al^ 





:J^c 


j^ l*Mu 4_L^L* j j 


ij^il l**Aq\^ -* \±^\ (J^^il 1 A^ \j 


M "i 1 Page 






1 abdelhamied abdeen JRL 



Line current 




Phase 
current 







^ V 



r 



, J^l V ^^-Aj 4j&j*j* J^l ^^ C5-^ <J^uij L_fl^juj AjL^JI (iljJ ^i (J^JJ 
LjjJ Allj^ajJj t d Lij£ 4^oj3 ^3-1^1 ^^-Ic (JJ-^J LojIj jtiud AlL^ajJ ^jl ^| c LojIj I iA ^jjfLjj 



^ V Page 
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^wO-joiJj 4 A_j\ Alii (—$ ^JJ^ jljJ 4^oJ3 <- ■ ^ uoJ ;»j£J 4 ^jj£joJI ^0 tii^p^O ^1 (jl Jj^ 1^ AiC' 

; " tab / jtix, 

4Jj j^S l *<) trVn c*I j «s a it (J Ait j3 4 Ljj J CllJ jib <L^a jjj 4 J^Ijuj ^-jJaj ^^-9 til J-^^jI (J*?^ ( ^ 



LjfLjjLajjjl 



^0 ^jj ui.vig Ail j ^jj-jiiii La^jjxj ^5-^ii 4_Sj^)ia]i 6^_A Ljj-juj aLuj uj (AJj aju ^j 4 rim©rs 



Timers 

A1 -A2 u^> 



^ A Page 
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A1 






Timer 




v 




A2 





jlx,^j <ia ^.jjj 



Delay on >*£(> 



LS A& jVl *l?j&£ AJiikoi lii 4 !ii!Laa < A\n >>n ^jc Delay s j^ cJ-*v? ^ j-fj £>^ ^ 




-j ^)j| j^ll ^i 4jI£Ijjj£j ^ajjj 



NO On Delay Timer 
Contact 



^ ^ Page 
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NC On Delay Timer 
Contact 



;<Lc Aljjia f^-^J^ C5^"^ J^Juallj 



input 



timer output 



< — > 



_£; 






Delay off 1 >*£(* 







^)j| j^]| ^i 4jI£Ijjj£j ^ajjj 



Y* Page 
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NO Off Delay Timer 
Contact 



NC Off Delay Timer 
Contact 



I <LaC 4£j^)Ja ^cjJajJ ^till <j£juul j 



Y\ Page 
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input 



timer output 



^ 7 



t^LJl ^ jpJJ ijja 



" tib / jUL, " Jjj^jS S jit J 



jA SjjU liltil ^J^H fj-ijll 



TT Page 
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^7 



s O.L 



Sto P |_^7 



Mechanical 
Interlock 





M(Main 
Contactor) 



\ S^)jl^]l (iljJ T* JjuU ^J^ (jVI 

) 4 sjljILq aJU> j.: ; ' v; * cJ^ ^i^xjj m jjj^iijjiii jii c Start r ^ c^ ^ ; - ^11 ^ ( ^ 

lU^ 4 Latch -11 ^^ < M 1 3-1 4^J s^L^l 4 uai jjii^ 4 ( ol£l3jj£ 

Start -Si c^ <> t^V 1 ^j ^ ^ lU^ ^^ ^ M ji^tijj^i 

M jj^i^jiit ^ ifjjft-i lU^j * Delay On £jii! c> ^VunJ Timer -M (>* 
j! j-a <lL^j 4 m jjj^Lijjili J^*j ji j j -> ^j <lLc Timer -M ^^ cij^ ^uilUa < 

4 UaM J^^>4 ^j-^ < NO ls j-^ 1 j NC I^aI^ia] 4 jIj^Ljo^ jl "Ui T j «£tt (? 
*_^ ^1 j-j]( ^ \o> NO — M s^cLjolaII 4 KVi\i j^^^ajjj ^>ijj < K1 jjffi v^j^i j-^j ' " 

A-jioj Sj^il AJilLa. C5 J^ ^^Ijj c_ij^uj Ajii 4 Delay On p >^ u-* j */^ l^ jl l*j (£ 
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4 hVi\1 ^cllija t 4-jl£tijj^ a-^ia^ aJL^. j-^ij L_ij-juj j ^j \\\ ^jLa t ^l^ 7 — jI jjj--a aju (£ 
K1 jj^Llijill J-^j c^li * NO -U S^Loi^l Uaiil! c ]iij J 4 NC -U S^L^I 

StOp £^* Jai^a ^ C5^ ' J^^l S JiS 




Coil*-^ 



^Vl^ A^uJaj^il jj^Lola ciLilfill (^jc ^o c*dLujI <JLl>Ij tt^p-j (V 
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Vj^l£ jjjLoll «^g djj JjpMjJj^J) ^L^ajJJ ;»j£J (^ 



\\\ 



M 



R 



T 



K1 7)0 /// 




K2 



jVI O^lj JjS c>o Ulai a£ U£ L<£ jiajll V^axJj jj^Iu^I jJJ SllOrt CirCUJt cJ^ 
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2 : \\-*W £ LaM r '^-' ■■■!; J-; ^j CJl j^LJlijillj 21 ,^J1 ^ J^j | ^j , „1 , 



lip a-j l_Sj_juo ^JaLi. (J^jou (jA^ajjll aJ I Jl Ajl uja, i 4 n > ^ jjII eJlA ^ *J^^ *jji»^ tillJA 

c^joi 4_lJ ^jjL ^u^i jiLij t ^1 j^ J cj! jUiJV ^jjj ja jlkk short circuit 

4 A-J i>^i^ll ?rhm c3J-3 J^HJ^ t^-fc U^ 1^] ^-^ ' jjJj^all ^JjJ UJ^ CS"^ ^^^^ ^^ 






»_£!! Ix 



JJ L_fl_ 



-£a 4 



JcVI 



j^ 



Jl 



J> 



jj^ll 






\ 



<- 



3 ohm 



4 



3 ohm 



8 ohm 



^ 



-> 






JtU J^ c? ] fr ) f JA = 3-3* =2-2* = 1 - 1 * U£ <-«j M ^ jl i^V 

( 

: JUl£ ^i 4 (*UT4 *Y ) >j cAlL ^jl o^j K1 ,K2 oui&U^W 



jLJ *L*Jf t-tLoA ^Jc- Jjjj4jyl ^"\' Ajfc ' " LityjiLj " ojjjJ J^ .lie- / aJoj^Aa 

Signals *LW gjjjj 
device -M s^** J& ' ^j* ^ Y J ^j* y £ = PNP SjUsj 

cJja ♦ = NPN SjU) 

jj^j ^ cija ^-^ tCj j2 jL-a ^ v i^ji i^Vj cNo Output =Open sjUj 

.Lallan o^j^.j a^£~J tdujS ^)i*^a 
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Sensors g^^^jj 




Photo Electric Cell 
(P.E.C) 



1- Capacitive 



2- Inductive 



J Proximity : u^V t> l^ uj^j ^j^ qA^± ^\ J\ <^^j]| &iA ^ ^ jj 

P.E.C 

1) Proximity Sensors. 

kpix^w i\jj\ jUJn^v : Inductive 
a_ij^*_a1I jjfr jIjJI jjuii^v :Capacitive 

jUi-aii ^ jj i Capacitive j Inductive u^ *\y* ' W^ £. jj d * '"'^j j 

jJC- jxjuSlIuiJ (jl «_ilaLujJ !/li tjjjJalc. jIxjuSlIuiVIj (j^aLiJI <^3^' UJ-^2 iN0n _ FIUSh 
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^ Y ji diSjfl Y £ Ajjiij jAj^xg cjj^j ^j < <— fll jial 1 jM jit q* sensor l£' UJ^J 

' Open sjUj 2 >JI (J cr^ ^ L^A? *jj*^ ^ *iu ^ < sensor ^i < o^j 

dUjfl ^)ij^a C5-^4 



cM 



Z^<- 






<■ 



-> 



■> 



JjSri tUJi 



7^ 



PNP 






NPN 



-^ 



> 
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^i PNP SjLSI ujftj^ ^j ^Loi^VI ^t^ ^i ^j^ u!^ ' Jj^' cJ^^l c^ j^Lu^JJ ( 

2) P.E.C Sensors. 

Through Beam , Reflector , Proximity P.E.C : <*^ %)j$ ? W^ ^_« 

* Through Beam 



JjjjjJI 



(JaLujjail 



24v 



4_U oj-d -Lt-uJI 



-> 



-^ 






-> 



24v 



./. 



NC 



NO 



AJL^ J-#U 4-jli 4 JjSj ui^JI ^j-C <t—uiVl ^ Sj pUaSj] <JL^ ^5-Sj < (J-juaJaII ^J-^g JjSj uiA\ 
4 aS uu) ^-jjl^J (J^J C5-^ U^ kt ^"j J-juJI ^-jl^J jLujJ /g-^ Jjuj^ajI /uJajJ Clljai t A^^IaII 

aLuJI ^jlj i 4* i*Vl tillj xJaS aJU> ^j <*Lj$£JI c*fcl$lJ ^^ Jiliail JjuJl <J*c ^iijlja 
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Reflector 



24 v 



tlfijil ,jijii ^j (JaiijiiJij Jjijjji 



V 



^ 




o|_*_iiil 

Jjiljjijl 



Proximity P.E.C. 



fljil J L " : ' .J JjfllJiljdj QiiJJjd 



24 v 



V 



^ 




(J-^J La£ ( ^jL^ajI <JJ-^ UJ^J^ (Ih^ (JJjLijI jLul^J jIjLjulAjujIj jajL l*1J*S ( " tiLjLojJjVI 
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^}*" J 



a U^a \3LjujJjujJ 






4 plxjudil (^JU LaJjJa 



J z^-^Jj 4 4-jLJI jl^-^J (—jJq^J !xLa I jL^a 

■VI j Delay On i^aa^I 4 ji jj jjsjfouuiii 11a ^ a^jj 4 l*u i n >* ^Ua jl l^ 
A-jiaj sjjiJ ^ili ^i 5LK c_iUii j^fcja 4 jj^inLJi ^i£ L^ ^ ^ 11a j 4 Delay Off 

,4-ilc* 4-J^il JjIajVj (J^Lj 



Motor Starter jj3j*fl fcj^ ^jl 



cjUijJnj e> L Jji-^i aJ^ ^i j^j^li a^j g?l 4 Hammering -^ ^>^ ^ 

^jLaj L_fljju La *_jJaj ^j £ aJ 4 4i£ uLojI &AA ^-jul^Ijjj 4 a£^)1xaj L-JjjJaJ 4Jl£j CjI jl jjAI j 
4 ^-^j5 ^-1^1 /tf-^ ^-j^all ^a LpC>\ uaJ jjjj^i] Afrai I) £UaC»lj ;»j3J ^^11 j 4 jjjj^ll A£^)^. 

Soft Starting ^ ^j*^ ^ jjjj^il cU*^ 



J- 

Motor 
Starter 




■S '-•■ Ig'i »lj| iiidjll OJpflil 

Acceleration Time 



> 



->>' 



The Inverter 
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. Inverter c^y c^ij * ^ ^ J 1 
* " ub /jU-u," s^bj 4 Motor Starter -»j 4 jiSL^i cU* cKj Inverter -M 

. aJ A*iua^li a£j^Ij Inverter 
.jM short circuit cU- J] W^jj <^ 

_ll j-Aj AaJj _jl g-Nj jjJJj-aJI (Jj >^"»j3j (»J-^J 4 jjJ^aJl 4_£^)a. ^jhSti o^)_jb (J-aG ^a VAj 

. ojaI^jV 1 (J jj^j^i J^A? <» _£* Inverter 
jjjjajVi J— ac J-^*j Inverter — H uM * sjjIaJI ^—a jjjjaj ^-^aj 0— * ^^ 



1 3 l£t ■* " ^ Jalj t ULal J&l l^kajj jjj£ Jluu -<^">tl JjIjJ) -k^aJJ JjljajVI bj 
\ ' '* Ua i p jjjj-aj! ' ■ it LSI J^C j f JJjfil! ^^Ic -Iajxj p jjjj-a]| 4£.^juj (jl ai*j 

n=60*f/p 

. 30 l$j^j ^^ 60/p ^ £+^ i^j * ^> p=2 cjllaSi ^ jjjj^ CjjJLi] lili 

L T ± J a^ ^ 4 ^ 200Hz ^ ^^ jL^ ^ f ^j^ 1 ^ j^? Inverter J ^ 
^ji j^uuii ^icj 4 jjjj-Ji ajjUxaIi 4e*jxA\ aj^^ ^v^ ^\i ^ji^ 4 lnv©rt©r ^ Pj^ 
j^s ^ <i .vw^ <AjiSi ^p^. 4 jL^a (^jLujj ^jj a^jS ^ u^jji jjxj^aiu Inverter ^ 
' Motor Starter -^ J^^io ajI£j 4 " ^^^i j &^i j " jj^jJI J.^^ \x±& 4 ^^Ji 

UjJ / jliuj " AlL^ajj] Aj^aI c^jUa (Jjj^ li] 4 A£^pJI I^J jIjj S jjJai. (JJ^ ^-^jl J 

Inverter ^> J^aj^ 
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^J cs-^ i Jjm^ii *Wj$* l?aj 4 1 phase c^j^ ^ cM* <J inverter J ^ 
jjjj^ J£ jib ^J u^jj 4 AC cs-Ws AC ^L *J ^LJ ^ * 3phase £>*ii 



220 v 
AC - 

f=50Hz 



Inverter 



380 v 
"AC 



f=0— >2fjrjHz 



220v AC ^j^i ^ gr-W t j^ ^!j 220v AC ^ Inverter ^ <i&! ^j 




f'rffZm Ljttrltt LJ£jmi 
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